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ULTRAVIOLET LIGHT INSTRUMENT
CLUSTER

This application claims priority to U.S. Provisional Appli-
cation No. 60/681,226, which was filed on May 13, 2005.

BACKGROUND

This invention relates to lighting and, more particularly, to
vehicle instrument cluster lighting.

Instrument clusters are widely known and used in vehicles
to provide an occupant with vehicle information, such as
vehicle speed, engine RPM, fuel level, and a variety of other
information. Typically, one or more light sources illuminate
the instrument cluster to provide improved viewing. Con-
ventionally, the light sources are mounted on a printed
circuit board to backlight instrument cluster graphics. The
light may also be piped to illuminate remote graphics,
pointers, or other instrument cluster features.

Another known instrument cluster uses black light
sources to illuminate some of the graphics and pointers,
which include a phosphoric ink. The black light sources are
mounted on the sides of the instrument cluster to cast black
light over the instrument cluster. The graphics are arranged
in different planes such that, when illuminated, they provide
an aesthetically pleasing holographic three-dimensional
effect.

There is a trend in vehicle design toward increased use of
innovative lighting effects. For example, new vehicle mod-
els or updates of existing models often incorporate novel
lighting effects that are pleasing to the occupants and dis-
tinguish over other models. Accordingly, there is a need for
new instrument cluster lighting effects.

SUMMARY

One example instrument cluster assembly includes a first
graphic and a second graphic that is superimposed on the
first graphic. For example, the first graphic illuminates in the
presence of non-ultraviolet light and the second graphic
illuminates in the presence of ultraviolet light.

One example method of illuminating an instrument clus-
ter includes illuminating a first graphic or a second graphic
that is superimposed on the first graphic with ultraviolet
light.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features and advantages of this invention will
become apparent to those skilled in the art from the follow-
ing detailed description of the currently preferred embodi-
ment. The drawings that accompany the detailed description
can be briefly described as follows.

FIG. 1 shows an example instrument cluster.

FIG. 2 shows a perspective view of the rear of the
instrument cluster shown in FIG. 1.

FIG. 3 shows a cross-section of an ultraviolet light source
mounted on a mask of an instrument cluster.

FIG. 4 shows a cross-section of an example instrument
cluster dial having superimposed graphics.

FIG. 5 illustrates example superimposed graphics wherein
a first graphic is illuminated and a second graphic is not
illuminated.

FIG. 6 illustrates the superimposed graphics of FIG. §
wherein the first graphic is not illuminated and the second
graphic is illuminated.
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2
DETAILED DESCRIPTION

FIGS. 1 and 2 illustrate selected portions of an example
instrument cluster 10 that provides a vehicle occupant with
vehicle information. In this example, the instrument cluster
10 includes a dial 12 that is supported by a light housing 14.
The light housing 14 contains, for example, a printed circuit
board (not shown) and one or more light sources 15 (shown
schematically), such as a LED, for illuminating (e.g., back-
lighting) a portion of the vehicle graphics 20 on the dial 12
in a known manner. In the disclosed example, the dial 12 is
positioned between the light housing 14 and a mask 16 that
attaches to the light housing 14 in a known manner. A lens
18 is mounted to the front of the mask 16 to protect the dial
12 from dust or other debris.

As can be appreciated from FIG. 2, the mask 16 includes
cylindrical portions 30 having an inner surface 32 and an
outer surface 34. A plurality of openings 36 extend between
the inner surface 32 and the outer surface 34.

In this example, a flexible circuit board 38 is mounted on
the mask 16 over the plurality of openings 36. The flexible
circuit board 38 in one example is heat staked directly to the
mask 16. In another example, the flexible circuit board 38 is
clipped directly to the mask 16. A plurality of ultraviolet
light sources 40 are operably connected to the flexible circuit
board 38 such that the ultraviolet light sources 40 cast
ultraviolet light through the plurality of openings 36 onto the
dials 12.

Referring to FIG. 3, the ultraviolet light source 40 extends
into the opening 36 of the mask 16. In this example, the
ultraviolet light source 40 does not extend entirely through
the opening 36. However, in other examples, the ultraviolet
light source 40 may extend entirely through the opening 36
beyond the inner surface 32. Alternatively, the flexible
circuit board 38 is mounted to the mask 16 such that the
ultraviolet light source 40 does not extend at all into the
opening 36.

FIG. 4 illustrates a cross-sectional view of a portion of the
dial 12. In this example, the dial 12 includes a substrate 22,
such as a transparent sheet. A first layer 24 is disposed on the
substrate and includes one of the graphics 20. A second layer
26 is disposed on the first layer 24 and includes another
graphic 20'. In the disclosed example, the graphic 20' is
partially superimposed on the graphic 20 (i.e., the graphic
20" overlaps the graphic 20). In other examples, there may be
additional layers having additional graphics on, between, or
below the illustrated layers 24 and 26. The graphics 20 and
20" may include any of a variety of different types of
graphics including, for example, telltales, letters, numerals,
background patterns, logos, or the like.

In the disclosed example, the first and second layers 24
and 26 are printed onto the substrate 22 in a known manner.
The graphic 20 is printed with an ink that illuminates in the
presence of non-ultraviolet light, and the graphic 20' is
printed with a phosphoric ink that illuminates in the pres-
ence of ultraviolet light. Thus, when the non-ultraviolet light
source 15 is on and the ultraviolet light source 40 is off, the
graphic 20 is in an illuminated state and the graphic 20' is in
a non-illuminated state. That is, the graphic 20 is visible to
an observer but the graphic 20' is not visible (or is only
vaguely visible). Inversely, when the non-ultraviolet light
source 15 is off and the ultraviolet light source 40 is on, the
graphic 20 is in a non-illuminated state and the graphic 20'
is in an illuminated state. That is, the graphic 20 is not visible
to the observer (or is only vaguely visible) but the graphic
20" is visible.
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Alternatively, the graphic 20 is printed with a phosphoric
ink and the graphic 20' is printed with an ink that illuminates
in the presence of non-ultraviolet light. However, one pos-
sible drawback of this example is that the ink of the graphic
20' may absorb some of the ultraviolet light before it reaches
the phosphoric ink of the graphic 20, thereby decreasing the
illumination of the graphic 20.

In another example, the non-ultraviolet light source 15
and ultraviolet light source 40 interface in a known manner
with a vehicle component 50 (shown in phantom in FIG. 2)
to switch between the illuminated and non-illuminated states
in response to a state of the vehicle component 50. The
vehicle component 50 is shown schematically as a single
component, however, the vehicle component 50 can include
multiple components, as described below.

In one example shown in FIG. 5, the vehicle component
50 is in a first state. In response, the ultraviolet light source
40 is on or is turned on and illuminates the graphic 20'. The
non-ultraviolet light source 15 is off or is turned off. Thus,
in the first state of the vehicle component 50, the graphic 20'
is visible and the graphic 20 is not visible (or is only vaguely
visible).

Referring to FIG. 6, the vehicle component 50 is in a
second state. In response, the ultraviolet light source 40 is off
or is turned off. The non-ultraviolet light source 15 is on or
is turned on. Thus, in the second state of the vehicle
component 50, the graphic 20' is not visible (or is only
vaguely visible) and the graphic 20 is visible.

In another example, the vehicle component 50 is a vehicle
door. In this example, the first state corresponds to opening
the door and the second state corresponds to closing the
door. That is, the ultraviolet light sources 40 are turned on
in response to opening the door and shut off in response to
closing the door.

In another example, the vehicle component 50 includes
the vehicle door and a vehicle engine. In this example, the
first state corresponds to opening the door and the second
state corresponds to starting the vehicle engine. That is, the
ultraviolet light sources 40 are turned on in response to
opening the door and shut off in response to starting the
vehicle engine.

In another example, the vehicle component 50 includes
the vehicle door, the vehicle engine, and a key to start the
engine. In this example, the first state corresponds to open-
ing the door and the second state corresponds to turning the
key to start the engine. That is, the ultraviolet light sources
40 turn on in response to opening the door and shut off in
response to turning the key to start the engine.

As can be appreciated, the disclosed instrument cluster 10
provides innovative lighting features that appear and disap-
pear from view, depending on the interactions of the vehicle
occupant with the vehicle. This provides the benefit of
aesthetically pleasing lighting effects when the vehicle occu-
pant enters the vehicle. Furthermore, if the graphic 20' is a
company logo, the disclosed examples provide an innova-
tive design for presenting the company brand to the vehicle
occupant.

Although a preferred embodiment of this invention has
been disclosed, a worker of ordinary skill in this art would
recognize that certain modifications would come within the
scope of this invention. For that reason, the following claims
should be studied to determine the true scope and content of
this invention.
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We claim:
1. An instrument cluster assembly comprising:
a first instrument cluster graphic;

a first, ultraviolet light source mounted on a flexible
printed circuit board, the first light source for selec-
tively emitting ultraviolet light;

a second instrument cluster graphic at least partially
superimposed on the first instrument cluster graphic,
the first instrument cluster graphic and the second
instrument cluster graphic being printed on an instru-
ment cluster dial, wherein one of the first instrument
cluster graphic or the second instrument cluster graphic
is illuminable in response to the ultraviolet light and the
other of the first instrument cluster graphic or the
second instrument cluster graphic is illuminable in
response to non-ultraviolet light; and

a mask adjacent the instrument cluster dial, the mask
having a cylindrical portion having an inner surface and
an outer surface, and the flexible printed circuit board
is secured directly to the outer surface of the mask.

2. The assembly as recited in claim 1, wherein each of the
first instrument cluster graphic and the second instrument
cluster graphic comprises an illuminated state and a non-
illuminated state, and wherein the first instrument cluster
graphic is in the illuminated state when the second instru-
ment cluster graphic is in the non-illuminated state and the
second instrument cluster graphic is in the illuminated state
when the first instrument cluster graphic is in the non-
illuminated state.

3. The assembly as recited in claim 1, comprising a
second light source that selectively emits non-ultraviolet
light.

4. The assembly as recited in claim 1, wherein the one of
the first instrument cluster graphic or the second instrument
cluster graphic that illuminates in response to the ultraviolet
light comprises a layer having phosphoric ink.

5. The assembly as recited in claim 1, wherein the one of
the first instrument cluster graphic or the second instrument
cluster graphic that illuminates in response to the ultraviolet
light comprises a company logo.

6. The assembly as recited in claim 1, wherein the one of
the first instrument cluster graphic or the second instrument
cluster graphic that illuminates in response to the ultraviolet
light comprises a dial background pattern.

7. The assembly as recited in claim 1, wherein the first
light source emits the ultraviolet light in response to opening
a vehicle door.

8. The assembly as recited in claim 7, wherein the first
light source ceases emitting the ultraviolet light in response
to at least one of closing the vehicle door, starting a vehicle
engine, or turning a key to start a vehicle engine.

9. The assembly as recited in claim 1, wherein the
cylindrical portion includes at least one opening that extends
between the inner and outer surfaces, wherein the opening is
associated with the first light source for transmitting the
ultraviolet light from the first light source to the instrument
cluster dial.



